Non-REM sleep transforms the waking alternating Parkinsonian tremor into subclinical repetitive muscle contractions whose amplitude and duration decrease as non-REM sleep progresses from stages I to IV. During REM sleep Parkinsonian tremor disappears while the isolated muscle events increase significantly.
We aimed to study the behaviour of the dynamic changes of Parkinsonian tremor during sleep.
Method
Ten patients, (eight males and two females) with idiopathic Parkinson's disease in stage III-IV according to the Hoehn-Yahr scale, were chosen for the study. Their mean age was 56 with a range of 36 to 71. They were classified into four subgroups according to their tremor and rigidity. The four subgroups consisted of: 1) severe tremor-mild rigidity; 2) severe tremor-severe rigidity; 3) mild tremorsevere rigidity and; 4) mild tremor-mild rigidity. The tremor characteristics were mainly a rest tremor with a range of frequency of [4] [5] [6] [7] Hz. Elements of essential, enhanced physiological and intention tremor were present. Their treatment was reduced to a standard of 125/500 mg carbidopa/levodopa. A depressive patient, treated with the monoamine oxidase inhibitor (MAOI) phenelzine, 45 mg per day, was added to this study. Ten normal subjects matched for sex and age constituted the control group.
Two techniques were used in parallel: 1) Polysomnography for two nights following an adaptation night, was scored according to the standards of Rechtschaffen and Kales. '4 Polysomnography consisted of: electroencephalography recorded with gold cup electrodes at C3-A1/A2 with a DC resistance less than 3000 Ohms. Electro-oculography (EOG) was recorded with Ag-AgCl Beckman electrodes which were located lateral to the right and left outer canthi. Electromyography (EMG) was recorded with Beckman surface electrodes interspaced at 15 mm and applied as close as possible to the motor point of the muscle surface. The EMG band pass was adjusted to 1-100 Hz with a 10 x lower sensitivity. The time constants were 0 003 for EMG, 0 3 for EEG and 5 for EOG. The (fig 2, 3) . The rhythmic repetitive multiple potentials of one episode of tremor displayed moderate variations of the beat to beat amplitude. In the MAOI-treated patient tremor was also present during all non-REM sleep stages.
In the two severe tremor subgroups tremor was quantitatively increased compared with the two non-tremor subgroups, p < 0 05. Despite being statistically non-significant there was more tremor during sleep in the severe tremor-severe rigidity subgroup than the severe tremor-mild rigidity subgroup.
Tremor during sleep was predominant in the muscles which showed the most tremor during wakefulness.
Analysis of the inter-relationship between video-monitored movement and EMG tremor showed that Parkinsonian tremor during sleep was not associated with movement. Parkinson frequencies. Interestingly this characteristic itive muscle was present in familial tremor during wakefulnth of their ness. ' 
